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(54) TRANSMISSION METHOD FOR ORTHOGONAL FREQUENCY DIVISION/ MULTIPLEX SIGNAL AND 
ITS TRANSMITTER AND/RECEIVER 

(57)Abstract: 

PURPOSE: To effectively remove waveform distortion occurred in 
a data component on the frequency axis of respective symbols by 
means of a multipath and the like at the time of transmitting an 
OFDM signals. 

CONSTITUTION: In a transmission device 1, a complex multiplier 

13 complex-multiplies a carrier modulation signal group by a _ _ 

complex number signal group which has a previously decided 
special pattern and in which the phase changes at random. An ^ 
inverse Fourier transformer 15 executes inverse Fourier transform W~ 
against the output of the complex multiplier 13, and transforms a 
digital signal multiplexed on the frequency axis into the OFDM 
signal of a time axis. A guard time insertion part 16 adds front 
guard time to the front parts of the respective symbols of the 
OFDM signal and rear guard time to rear parts. Data similar to the 
trailing end part of the corresponding symbol is included in front 
guard time, and data similar to the front end part of the 
corresponding symbol is included in rear guard time. The OFDM 
signals to which front guard time and rear guard time are added are 
transformed into analog signals and are transmitted to a reception- 
side. The reception-side executes a processing inverse to a transmission-side and therefore distortion 
owing to time delay is removed. 
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[#ffFW#©ISB] 

a^aa^Kgarsai ©.xt^t**:, 
affia£a«»#a*am^©#->>#;i'fc*fu -t© 

***tm«#- H^-r A*#jnbT. mnesfliigizs 
fit5i2©7fy7t^i«, a&aa&g-a^a 

[it*B2] iinejK3ittXMflr9«&. g*gaaa« 
a* t *«*iM»±Tf*t*5iwr *» 3 ©* t- * y * ^ 

asa 1 oxf-y aea 3 ©x^y :/Tr»&n& 
aaasr&*£. mefi&aaRaai^aaafcga-r 
*, aaa 1 fcE«©a2fl^s»#a*fi«a©ea# 20 
& 

[»*3S3] MIS^3©X7^/^tt, tftS&a&aa 

fi#»©«-^>*;nrov»T, &?'>*;i'ttiz:a 

XflfeJFL&tiJR*. ME*aa*R«^»£LT#ME 

ajsaaamaafcaaaa-r*. tt**2iaett©a 
ss««»»a**«^©esi*js. 

H*aa4] f»t»6n&^^->*tl/, * 
0^a©aa#9>^AfcaflsLT^S«*R«^» 

Mffii3 07f7^lt tttElR3iaaB»I«#»©#S/> 30 

sn&**as«**WBa3£H«Ra*i*aa#fca 
sib, ^McfltG&Mft*aaa**ttnEa£aaR 
ftm^mmmz^m-rz. m#m2iztm(Dm.3zffi$L$t. 
»a*a«*©eai*ft. 

m3nT*fcSMEfc£«8»#a*««^*, t&East 
is» 5 ©^r-> yT#5n&siffit»*« Bra©* 
waaa*©a&&a. 

i', 0?&*©>'>7R;p«fciassfla»»a#a«^*si 

**p«*»«^»*iEtrr*^ * y 3*a&. 
«*»«±Tsv>Kfflsrr*a[»©*^u7'©ffi«ttB 50 
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easnfemeaaaaaaaa&aaaftMJi-caa 
aau m.mws&*xwim*m*mi3T*9.mm*¥9t 

xaaRa-aaaa^icaa-r-sa:?- u x^&^r 
t, 

mess* 7 - u xaa e m * s n-s wES^aaR 
#a#aaa©&^>#;uK:*fu -t-cmaK-t-caJB 

SB <h a C 7-^ **trt9«*- H 9 -f A fefWOT * £ £ 

fete, ^caafc^caaatau^-^satjaawf 

- F A fctfJoT * 13- V-9* AttiO#R t , 
acaSBtf- H^-f A*«t«W«Ea«*- H^-f A©# 

fciaesaafcaa-rssia^aifca*.** a^aa 
R#aaa«a©a«8B. 
[»*3S7] iwwey^Rtt. aaaaaa^a© 

it lte«-t*, 6 KE*©e£a«R3-wa 
a«a©iimsa. 

Raa»£» mE2£a«a»aa»£LTE«U 

mtmmmw^ms. aEaataaaaaat, mm* 
* u *rke«s n&flneasaaaRaas £*mmk 

iWB»7.-y x^&^gte, aaa-»#;u«K:atB« 

R^aaaaacaau femmzmm^vmmfrz 
masn&aa*a«aR«as£aEa&a»R#a 

#a«^©MmsM. 

[a#a9] WE^ty^Stt. t&E*aaaR«^ 

©ui**»f*bTv»«i4:«»atr*. aaasfcE 
«©a£a»R#aaaaa©aaaa. 

[a&B 1 0 ] ME* ^ ij ^Rtt, aa&MtaRa 

fe*s©m**fiy*bTv»*it*watr*, 
8 ce*©a2Mttft$MHaaa*©aaaR. 

w^6^f)t*©-»zi?;nsK3iasnT< *ttx«»a 

B#^w±©WEii:^^&R^a^s«^ic*fbT, -» 

#;H5Ki7-yx3CasW*«rJ:i:KJ:?). ^^S35 

««»»«*a«#*. a&Ktt±©amttt&&xpia 
^tp(r^gi-rs 7-y x^fgt, 
me 7-y xaja^ad^ e. — ^ -> > tc m $ 
saaaascwa^ss, aa*aaaa«#wtUT 
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mm 7 - u x«*#r*» s ai ^ £ nfcgft K&^^pm 
^M\z£r), «jft»«±Tr«*i»j)[-rs*sR»j|t¥g:t 

[M3W12] W*^&tt*B©£2IB&&7>U i£« 
^ifff^8¥©#ff^©{£ffi£ 5 >^A<bT-5Sfl 3 ©*7=- 

znrzm&&&mm^m&i'>X)imz&7-v x.&& 20 
m \z mzmmfkm^m 7 - u xiggi brttriHit 

[0 0 0 1] 

1 (Orthogonal FrequencyDiv 
ision Multiplexing; KiT. O F D 30 

[0 0 0 2] 

[*£*©&'#] «»©££<. OFDMfeit^tt, «F 

-5. oFDMff^it ^aco^— ^owa 

[0 0 0 3] 21©«k3*:OFDMfll**fflV»/teS6** 
«, 1 9 9 3f 10fllB#^ffONIKKEI E 
LECTRONICS BOOKS rr-^E»tfi' 
S J9)VS£M\ ©^2 0 7-2 2 2H»-4SV>T. »St, 50 
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O FDMf-f ¥?)\>t!c$k<D&W}&m\Z\(il< j 

[0 0 0 4] 0 1 3tt±S^frXA)t»c:H^Snfc:t¥*© 
O F D Mff ^©3tmgM©«fiSc^^-r ^ D y ^ (pJS§0T 
&0> 01 4ttil 3©2!«g«a*&3!«Sft*OFD 

B5tt, W.M&l&m®5 2i, a»7-'JX^g§53 
t, 3feiS593S*«5 4 t, D/A^&§§5 5 D— At 
X7^fW 5 6 fc43, 01 4»£43V>T, 

(a) ttOFDMflra©E«ifc&jRU (b) UOFD 
M{i^©S#tt££7?:U (c) liOFDMfl§©MS 
(d) (SBtF^W^^LTV^. 

[0 0 0 5] j£«S«5©BM^SI3§5 2 tC«. XfJ 

ictt«»©x— ^«**^**itv»-&. ^ >^;i/ 

^iMtLTIt QPSK (quadriphase 
phase shift keying) g£a$-$\ 1 

6QAM (quadrature ampl i tude 
modu 1 a t i on) tl*. j£tt£IXA 

g§5 2«, A^v^rfOl^JS:, l~>>ir?;PSlC. jtM5H 

SCftLT. ±Dffi»fc*ft©<>>#;i«*llC-r*. 

©M?«ftte. 38*:7-yx^&[Ugg5 3 -a£fflt*£>*t&© 
<fflSfcffiffi**it£LTV»*) ©& 

it). «m^&§§ 5 2 aa7-yxa6iftiHiis5 3t 
srr*fc©©HKSS«a«£pm^»*iH*-r*. 

[0 0 0 6] JB7-yzJ»HB5 3tt, g&l&xmffi 

wost (-nitcfcoT, i -»jK;^©x— drum®. 
(i©a»tftt, M99©x-f 5?^;pm#-e*5) ic 

[0 0 0 7] Mit^^5 4tt. ($Pfl«l-h©£-fifI*§ 
£j£-T£. D/Ag?g£|5J8&5 5te, 8i«tW&OFDM« 

ytn^fflOFDM^-^^ Kfi^ff^irf 
D-;U7^W5 6tt, X-f U7-»^lc«k-5? 
■V^JPra^^tJ^V^^lC-rSfc*. OFDM^- 

[0 0 0 8] ±C©J;5a:-»©»fP©«S*» Iffgf 
5«, feiHI^IC^fL., 014 tC^T J; 0 H ^"f A 
Gm i:->>^;PSm t&StS O F DM^^mTJ-rS. 

[0 0 0 9] 
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SffltS. ->>JK;i'Sm SMKtSt. (014 
(a) mm) fcv;i^/^Kl«tSS»Jft (014 (b) 
#89) (014 (c) #M) © 

->>#;PSm ©f&^fcEa«fc©#— l 4 *^ AGb t© 
T*flBa« *t£D\ tf-F^-fAGm ©t&SBSBKlEStift 
©->>#;USm-l £©^F#BB/3m dOif, 10 

-fAGm ©x— TOj T£>£fca6, 
[0 0 10] £2tS&©>IJffi#te^, 3!««©D/ 

•rtiifi£.Kzm<Dmfti&p>. mmm&&*>&mm&\zm 20 

g-r *&B**a * t v» 5 s& 2 ©[sjb^ *> a o 
(o 0 1 1] itM5a^»si5 2^?,ai^$n-5«i 

J E-©ffi4B^-r^Tll-©»-&fe$>0 5«.o 

s?*;wifM«rcttai*tt«* 1 "»jR;i/j«ini 
fc, =fir«ttfii*si«-r-5*^> *ft©*«*3iflrr* 

m&\Zi3\,*Th, QPSK^, 16QAM^©J;5 

[0012] ^©i^fr, mm$i%zmmnM<D®.m*? 

lOOFDMflf OfffSW >WW«C&IJ, * 40 
[0 0 13] 015 (a) It. ffiSJcB^-T-5n*©# 

ans*-t*n?ngirr £ n fl©&2l&£M«*P©:jlK9R 
¥®±T©&;ffl#T^T|5]— ©^£^LTV>&. 01 
5 (b) 14, 015 (a) WnmwmSk&XMS&m-C 
JEWS nfc n *OfR3HitSll*iaW*±T^S £^ 

1^— ©tl-g-lCte. OFDMff#«, -fW1M«©W 
{f^Kfc*. &43> 015 (c) «, ffiSJCjfi^-T-Sn 
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©*g^¥BJbT©^*Bd*7>yA^:*i-g-S:^bTUS. 
Sfc, 015 (d) 14, 015 (c) ©n<@©j$ii$£^ 

WMi4»»-css§is nfc n *©i&£i&£n#raite±-e#fi l 

ffiffiat-r^TSft-BW^-fctt. OFDMfflfll |^|H)IA 

[0 0 14] ±f2©J:?lc, ttti3t&£Mft#8©aiiat 
T^TIWI— O FDMflf^'f >JVV7>Vt 
fc&tK «*****«JHlC*€r OFDMfif 

*ti4. 2igm£ire>£&B£-s-£tt£4'*tf84B« («s 

tV^^3©raS^Cb*t>fc. £©«■£■, OFDMfi^ 

=fc5»-, Ms«ge-^4 ] ^*iiBi§i?©y-i'^-5-y^i/> 
[0015] -t-nssnc, *%iciW(t v;i^axk 

&<D&^>#)v<DmwLWcm±<DT-*im\z$Lj&&%.& 
QiVfc^o f DMm^©esi7j)*i& 6>uw©j£«&e 

w«> 3i«fii^6's««!ifc:a[a-r«*Tr©rafc. ofd 

mm^%tioFDMmn<D&mjjmtz*>zfi\z*:<Dmm 

zizmvsmit, &ffiti.ffif$.x\ oFDM«^^-r-5 

»C-*©3l{9g1«5«J:tfS«£«*ig«-r* c tT* 
[0 0 16] 

[»H**»T*fc»©*gM3J:tf3S'P!©8&*] 

©sgi©^®i4, w^*fc««^©em^$r^b, mm 

SMft±"rsv»»cits!-r*a[Sc©*^u7©ffi3iats*Bt 

mz&m-rzm 1 ©x^y /t, m.&mmtk»m&mm 

ic^ ©m sage t m 1;^- 9 ^ ts'&wfi- h ^ -r a 
&ftiobT, &mm\zi£m-rz>m2<DX9-y7t$:ffiz. 

[0 0 1 7] ±lH©«k5lC, ^ 1 ©^BT?tt, OFDM 

flt^©s-»#;nfeaim-r*iRfc. £-»#;p©f»aM3 

lrLT^S©T?. 7-<JX^g|WFtC^tt5 

RSfraje*«a««^© -> >^;uew^ e.^'>-rnT t> . r# 

ffl$Si±\zm.& 1 '>>^JUKr^rt©T'<T©'7 ; — ^J6g^$: 
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M?Z> *T?©fW C, O F D Mfir^fcBSraaffijWfcfe IT 
©H«^±KStt**r-*/^©£«ffiffi£*fcJU 

[0018] ±mmi<Dmmiza^x, B^.v^mmm 
*«t^aae«m^»fc**u ;i©§mi&i£«^fi« 

ttDF^tfOFDMff^lcWf^ilM^^bTfc, SfgfB 20 
TlSWiSffi©**©^**^-^ ii^Tt 
•6. 

[0 0 19] !RSI&|gP«^»^^*SC$n-5 
*;hc3V>t. -to— j6>'>*;i/S(iffc«**»Lfce* 

[0 0 2 0] : 1 t »Jfc»&nfc**Ife/t3'->*# 
U ^c>#«^©{£ffirt*7>yAK^bbTV^:j«*& 

b, £©«3\ ««fttJS3©^T-y^-c#6nfc*** 30 

iw^oFDMffl^cjEiisn*. Jint'j:-DT, nt 

mse, §mse*3«t^ejgi^©y-f^-5^^u>> j <£ 
**<-r jnsm§§^*^ 

*«S*©#*»tt#OFDM«*K^;itSJB»£<S« 
[0 0 2 1] *%BH©«2©^®«, Wi&£fc««8© 40 

sv>Kjasj-r**»©*-*' u 7 ©&*£:«« t**jrr 

3tt»«^*t*«jft»*S±Tr*3fl*flCL/, SI«iKH£tt% 
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Hl^-^fc^tfSHBtf-F^Afcttlorstf- 

[0022] ±Ejg2©jsjBK*v»T, $?£bv>n»£ 
MiTftt. **uwa, *!**##©©-^->>^;ww 

•5. 

[0 0 2 3] ±fS®2 ©^SJC^V^T, iOjifSUV^ 
»*. **P*g»S:(a^Sf<hbTa21Sc-rs. *g^m 

ft&MXiltff ¥gfc* 6 ffi* S 

[0 0 2 4] ±fHm2©^®{:*5ViT, ^t"J?S»t 

tux, i»uM«flr^«»£r«j»H 

bTfc&Vi. 

[0 0 2 5] *»^©m3©^®«. Wlfc^&teaS*!© 
£gW£fflttft£-ftl^fi<t*l&. ^&£c«l-t©gffii»i§ 

«ae»i«^*c3C*-r*7-uxse**ai:. 7-ux 
pm^p^, •§msq»^scm^ptbTts^-r«.^ ; E 

[0 0 2 6] *36W©JB4 0»Htt, W<&££:te«a© 
£->>#;>«lt£/£-r&?gl©7^-y7£» ^fe^J&e. 

»c3eft:bTv»***ftm#»s«*-r** 2 ©x^y 7 
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m ^©&*8£ 7 >yj*ik-rz>m 3 ©x^> y 
$ nrcmmm^mm^m £ jus tc & ? - »j x.&m 

^mmmz^mv, ^n^n$:%.mm\zmm-?z>m4<7> 

[0 0 2 7] 

mmommoMm] zkt, *$£w<DnmBmzmz>o 

[0 0 2 8] mi \z*mm<Dm, i (Dmmmmoimmmw. 
z^-rya y 9 mx-$> k> v m 2 i$*%w<Dm i ommm 

•5. ft*, 0 3IC*5V^T> (a) (JOFDMfl^Oig 
fc&^L. (b) teOFDM^WSIJigSrScU 

(c) «B?rfflaM^i;fc«-a-©oFDMffl-^©ii^ 

£S;U (d) «B$r^ilM^5feUfc*-8-©OFDMm^ 
©>R#^i££^U (e) teP#ffl5gW£;^LTV>-g>. 20 
[0 0 2 9] Sl^jUmSSl 02©^fge2£ 

*3J:^«gM2«, fct^L«T>f^Jl'CATV->X 
^A»C*ViTfflV^n-5„ SiffigMlte, OFDMM 

^^©^^-^earr-s^ ? jc*tj&snTv> 

•5. 

[0030] iciswc. mmmm 1 wt. a^^m 

«^I8£§§1 2 *t^©§gl 3 1 4<h, 30 

2*7-UX^§gl 5t. #-K*<A#AgBl 6t, 
R»m^Sgi5 1 7 D/A^&gg 1 8 P-/tX 
1 9 t*ffiz.T^Z>. 

[0031] mmmm 1 ©j»i2ii£s£Piffi*H££3§ 1 2 ic 
a, ^msa2ic£im-r^#2imx-rv f ^;^-3' (t* 

i??)v$tm-f%> tmz. 1 z/>#)mmmzm.M.m 
«5i2) ©iRsijftfeaEirr*&«>on«©iRaijsaEW 40 

^Wi^iLTIt QPSK^if-. 1 6 QAM^f 

©atifc*tt£*» 5 2 (an» a*&aasft««a& 
»*w«^»tra*tr**. jR3i«aei!(i^»*» 1 2 

1 4«, mmmnmi 3 trie 
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TV»* 1 ->>#;W©»3S«2fciM!*H¥D' m-1 Bf 

*. tt*«IH&13tt» Art3ttfc»««*»Dm t, 
1 5/>#^m©a6WtJlHfc«*»D' m-1 fcfc, JlfeSSc 

D' m (D' m =Dm XD' m-1 ) 

[oo3 2] ^omfcmzmm? tt**jngi 3 

fcA*$nfc«3l«3CW«^» (nfl©«B3Ufc£lMM» 
©5-6, k (k=l, 2, -, n) #@©mit 
ift*««^©ll»«*Din [k] realiU ^©J§6 
8cBB£Dm [k] imagtU ^tU 1 4KEftt& 
k«S©«£ttXMfll9©3mkffi6D' m-1 [k] re 
altU fC^MD'H [k] imagtU 

mmmm-m 1 3 a, &*8^s^p«^©iii&a5^ 

D' m [k] r e a 1 =Dm [k] realXD'm-1 

[k] real 
D ' m [k] imag = Di [k] imagXD'm-1 

[ k] i m a g 

£ffl;*}T£» ^tUHIJ. «X*3¥S1 3jBn5tUft3 
nfc*^43=k^*ic©lK^^Pi{i^D' m (D' m 

[k] realM^D'n [k] imagSttf) £ 
tetgcGUfT^. 04^-rJ:51^ 1 443«fclfl« 

SHHIggg 1 3 ±f2©=fc^^»f^^^0igb^rT-r 
3. 

[0 0 3 3] a7-Ul««»l 5tt, IHHMHIl 3 

*»6tti*3n*«ai»aewm^*D' ■ ^©^n-^n© 
iBiilig^pm^&, -»#;i'KP.a«K:, MJW9ttftM± 

WWLkTftf-i'lttM^IStifcOFD 

[0 0 3 4] #— K*<Aj?A8Bl 6fct, 3»7-'JXgf 
&#§1 5 «»6Ui* 3 n*x-f WOOFDMOTD' 
mt£, #-»3p;UEraS»C — J.> rtgB©/N*->7rl'^ 
*1C, ^f-H^-f A#A@»1 6tt, =&->>jH;U 
Sm fcjtfUT, •^©WSCtrftJSC^-K^'f AGhmS, 

(H3#R9) . tt*. SSSU^-h'^'f AGhm©NfWSt 
g 1 i3=fc^mgl5^- K^-f AGem©WWft tg2fl, t 

nznfcm&x&$i?z > -?)i>?-A7>iz£z>w.mmt?$m 

S^<Dimi«J:tl%ffKI 1 ©D/AXiMB I8t§ 

«««2©a/d**«2 2i©ra©-9->yj>y©-r 

-K^-YAGhmlC«, «-fS-rS-»7K;WSm ©^«RS 
emtmC^—^D' emt ^i&^n, ^SB^f— K^-TA 
GemlC«, Mj^-rs->>^;WSm ©mr^aBShmt b-^ 
-^D' hmt m5ft*. cniCefcf?, *f«?S;-» 
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#;wft#, t g 1 + t s + t g 2 iCSffi^tl-S Z. £ \Ztt 
■6. #-h**-fAj¥AJBl 6tt, ffiHBtf-K^-f AGh 

m, ->>#;usm , mmx-vf-i AGem£Ge/BLT, 

T—?D' emt , D' m , D' hint *«I*Ui^j-r*. 

[0 0 3 5] HJWIf#I«17l4, -»Jj?;i/CDK«0 
^^-Tfc*, ->>#;i/«K\ nftlflree. #-K£"rA 
O#j0$nfeO F DMMl^Bi±T#ll/, D/A 
£&8§l 8 \ztti ij t -5= rafl8«^tt, feix.H 15 

(a) ir^-TJ;5irOFDM«^ir*fL, fflfflHicgEfti 

[0 0 3 6] D/A^&g§ 1 8 tt, l^^m^#«S15 1 7 

FDM^-7.A*>K«^K^&-r5. n-/U7-f;^ 
1 9te, x<y7->>^K«fc5^**;MW^a*£U;&: 

[0037] ±te©j;5^-ao^o^m. simse 

^OFDM^$rai^f 20 

[0 0 3 8] H2fc*3Vvt, ^{fgg2«, P-/U7 
-f^21t, A/D^&3§2 2 X>^D-y^& 

^t'j 26t, tgm^§§2 7 mm^-^n^2 

[0 0 3 9] u-/U7^f^2lH eiK^LT 

[0040] "Tj^/x^-^esnscDaKWHt* 

RlJ:*«HWjlffiA t Sfl|»112IC*V»Ta« 30 

l&OFDMfflfSZD' mtir-T-5. &*5, Z«, 
Z = expj 2 7C f c A t 

[0 0 4 1] A/D^&g§2 2«, 7tny©OFDM 
«#©«HB^f-H^-f AGhm, ->>#;PSm . '&M%- 
h*^-f AGemJC-^n^n-g-^n-S^— ^ZD* emt , Z 
D ' mt, ZD' hmt 7^ v'^'^CDO F DMff ^IC^ 

[0 0 4 2] X>^D-7^i£g§2 3te. O FDMi§ 
$X>^D-7 ! '^fe-r-5^i:lr 05 (b) izmf 40 

x>^D-7 p ^igm^^, ->>#;>«cai^-rs„ mm 

X>^D-^«^#fcS^V»T, 0 5 (c) tC^-T* 
Or* 5>i^«^tt. 7-'j3*iMI2 5*J:^ ; EiJ2 

6icA7j$ft3„ 

[0 0 4 3] 7-Uxae«»2 5«, SiP^"fS>^« 
tCBfflbT, A/DaC*«2 2*»6fiH*ansOFD 

Mft^^, ->>3p;>st s ^nuAdoB^miew (0 3 

(e) #JR) ^bT«< 50 
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2 5H £©ttttlSnjfc7 ff -*«fl-fc»LT\ 7-Ul 
**attC*Jfif^tl=J:D. ^BttlOOFDMff^ 

[0 0 4 4] ^t'J26ll 7— 5j&>&fcb 

^ ; EU2 6»c«, ^-nfrMjs-r^^-^tb 

T, r-^ZD' m tftMrtSn-SC x-* Z 

D' m «. t—PD' m Kv;i^/t;*-*»e3l(MSKJ:o 

ZD' m =D' m Xexpj 2 k f c A t 

^ ; EU2 6I1 SAM^f 5>£f«#»CHJQlL 
T, f-^ZD' m &ti[m&&®2 7 {CtfiTjTr^. tt» 
l»JH»2 7tt, H«J£fl.&Lfc±T?. 7-UX3C««2 
5d^tb73$tl^>>'>J^;i^Sm+l <D^—9 ZD' m+1 
£, ;*^:'J 2 6 IC^Jt^tlT^&x-^ZD' m (Cio 

ZD' m+1 /ZD' m =D' m+1 /D* m =Dm+l 
<Dffi.W$:ft?. 0 6lC^-r«fc^(C, 7-Ux^MS§2 
5. *^&'J 2 6*J:tfW*|»g«2 7 tt, JiISCDJ^fc 

[0 0 4 5] mmVfz^o^ 7^7CilHLT. 

03 (a) fcj£-Tia8aS£H3 (b) fcjS-TKttifcfc© 

D/AS£lftS 1 8 2 OA/DMS 2 2 t\Z 

#vz>-y->7v y v $.>>fjt)mt£2>z. t\zmmi< 
x> mm&i$j:zsfc&mz*n j enm&<Dmmmm&& 

(03 (c) ££#03 (d) #R) , 7-'JI 

mmmm&^&isT^&^fttb. 03 (e) ic^tio 
mm®i±\z&v2>&mm<Dmm&wv>®.mi*, am 

[0 0 4 6] Ld^L&A*^, S««©7-«JxSe«8l2 
5T, ^WJ6W*«iEai6:3'>aK;WBfRl3^6 > rnTV>T 
t>, ffiSfctf— H^-f AGhm*3«t^^— H^-f A Gem 
ICfci, tn-Pflr- ^ZD' emt *5j:Z/ZD' hmt 

f-^ZD' mt^^nTVi-SClilr^S. Z\CDfcib. 

^T&T-ffcftmz-mummiiLmmfrtte^Tmti 

7S:S. *SIJfi^ffiT?«, &m®&m2 7tt, 7-'JX^ 
*»2 S^Sm*3n»:3'>jR;USm+l 0^-i57ZD' 
m+1 ^^EU 2 6lCffijt$nTV^x-^ZD' m T 
tt*(Sjff-r*21tKJ:D, ^-^©3S®^Z5r^^>-fe 
;i/U ilM©«Vi7cOJ8jil&^fl«^Dm+l *#TV» 

s. -rftto-fe, mmmm%§2 7^\ 
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ZD' m+1 /ZD' m =D' m+1 /D' m =Dm+l 

[0047] sk±<d£?\z. ±tzmmmm-cit. 

tf)V(DMmz^<D -> >#;i/©«Sg&:fc J; zfiMt&fl!, tmt 
9- *? h* * -f a £tt}m l T^im-r -5 =t 5 \z v 

m$L<Dmjj\z'?^T. mm$ii±\z&&i i/>#)im.r$f*i 

Ot'<T©f-^^4St-rS^i:«f.5. £©£: 10 
O > > /FUUEra <h Sit WLOtf- H ^ -f A <h **S& o T 

<DMm&m&M$. -r^-r -#&%>©£&&„ bfc^'-p 
W) *n?r-rz>z\tT\ i ->>#;wEPfl©M&&!tt±© 

[0 0 4 8] igmflJi^fiJ 
iCDFflT, OFDM«^ltBtF£@Mrt*f££bTfc, m& 20 

[0 0 4 9] s«x-^s^sg2 8«. &mmwm2 7 

Pfl§SDm *»6tt, ffi«fi*-t>ifi«S**»l»*3FnT 30 

[0 0 5 0] ft:j3> W«I*«Ml/T. 
v;P3VtXK=fc-5jiMi£©£>#<h, P#MWiI®©aJ#<»: 

->3>fci, ^tUT^Sn*, 2 5 6SBO+ 

vVT&T-ffzmmm r i j , -escffi roj , *&©*- 

t'JTOT-^ISt^T TOj S^tLTHJfiStl 40 
&. 

[0 0 5 1] i7(t v;^/tx»c«fcsa®fe©^S»r 

OViT. t¥*©~>X?At*SIJS^II©->^^At?rlt 

«i/&'>3ai/-5'3 >*§^£*-r0T&3. fcij, 0 

7fc:fcUT. (a) , (b) , (c) , (d) tt, tfl 

$£&<D>>x7-i*\z&},iz>mm&., m&&, 
m, uxiasfrsciijcjzofflfesffti© 

«^C^&U&«-&©^-:S^#-£^LT<a&. 
07Ki5UT, (e) , (f) , (g) , (h) tt, ■* 
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[0 0 5 2] SE*0->^fAT(t K^-fAfcV^ 
A^tlTV^V^cae) (07 (b) ©al 

£ (0 7 (c) #M) . IfcAbt, £-j£»&l»#IBJgW 

T7- u xsdrrs z.t\z£.v mm$k$$\±<Dmmz3zm 

07 (d) CwTi'SC 2 5 6SlO*t'J 
7©^-^©x^ hjws^tifci;, io+t'J 

$e>fc, <ui©^vUTicoviTfc, stff^-^w 

©T, ffi©*A-U 7©x-^(r^S£;&.&£&u., 
[0 0 5 3] @8H £^tt«£J:«i$fflSBi<z>Jg«K: 

V>T, (a) S2 5 6#SCD*tU7©f-^fcWfi 
41 r i j , mm ro j ©«-&©x<^ h;u£^u 
(b) « (a) ©^-^^^^-Ux^TSiilcJ: 

r)mmm±(Dm^\z^hftm^<om^mm^hx^ 

•6. 0 8tC*5ViT, (c) , (d) tt. ^tl^ 

n» «e*©->x5 L Aic*i-ts^waM*^i;fc-g-^jg, 

lC^&Lfc«-&©x-^S<^£*bTU£. Sfc, 0 8 

»r*sviT, (e) . (f) a. tn^en, ^mmmmco 
^XT&\z&rt%mfflm3£&£vtc&i&$i, ■eti&m.&y 

- U x^-T-5 C t\Z i D ^fel^«l±©ffl^(C^^Lfc 

[0 0 5 4] ^©vX^ATte, 35f— K5"f AfCV^-> 
&5f- AStlTV^V^fcae) (08 (c) ©al 

#M) > 07 (c) (om^hnmz. -&^&©»tr^w 

«ftf*«o2*«»tt5. LfcidSoT, 08 (d) \Z 

^-r^\z. -&^^NfF B mwT7-uxis^-r-&^i 

K«l;t)«ftifctt±©«^»C^-r§t» 2 5 6SI0+ 
^U7©*3l5 roj Tab-=.fc«-r©^-^tc^^i; 

[0055] H9ti, ^m<DW,2(Dmmmm<D^mm 

i©M^Tt7*Dy^iT^5. ^C*5. 0 9 ©SIMS 
a3K:J3V>T> Hl©3lflr«BlO«J«i:»«rsaB» 
R-0#MS^*#l, ^-©l!iBJ^#lS-r-5. 0 

^->^^#§3 i ©Wt7, -rtztt. ^tbfetbzntcw 
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7t£T©5>yA&ffi£»ofcll»©JI&i&»3im^£ 

»fe-r*. K«afc»9im^*»KiD»*r*ct | b io 

[0 0 5 6] 3tt, s-»jR;wkihox- 

^Dm tfArtStl-SSlC, t^-^DO <h£ 

mmkm±.-z&m%i& lt, x-^d' m <d* ■ =d 
m xdo ) *««u WKttXMm^^oftwaHKie 
f9«^©*B2©ms swjt/t * - > k ? > y Aft-r -s . 
coo57] m i o a, mmmw& i 3 
3*©»f^**-rH-c**. mz, mi o u> tt^PT? 

4C1 6«QAM£mvfc»^©*3S«3B»m^©lRD 
#5«^ES£^U BIO (b) ttffcfcj&t^ 20 

ic^fr-suna^ hjw 1 &g%u bio (c) 

[0 0 5 8] 010 (a) fc43V»T\ <%, — 0©i&i§i£ 
HMD STSnslRSI^Pm^Sf^W-ooUKgl^ 

*. «*j*Att, -t©2SRatt«3. *©4»«*Ji©* 

3*/4*#o&£fis£-r*. «m*^©«*, mi o 
(c) fc*-r«3i»jc»!«^A' a«#&n*. mtmx 30 
pm^A' »4, 2. 8, dHRflbPi. 4i»; 

xi-Ttbotfe, *g^^»#g 1 3 (4, ®.mifimmz7 
1 5ictu^-r-&. 

[0 0 5 9] WtkHmmi 314, ECfcS&IMfsfciSfJfc 
©W^JSIOig-r. Sfc, «^*^13(4, SBWCf 40 

-^do ^t*m*-r-s. ^©^r©— »©iwe£, si 
ntsr. -r&to-s, x-^do tm A$n3->>#;w 

£S0 M«gfi3(4, SI 2 tC^TJ:5 I", 

^»Wt'->>5K;WS0 ©x-^DO Sr, ■£■©«&©»•&« 
->>^;USm ©5 s - m ZMirtZZL ttCfc-S. 3» 
7->Jl«»il 5(4, l»i£2&£»lfi^$fD' m £, -> 

*isr^it'=kt), 5?^;uooFDMfli-^fi:s6»-r 

*. £©8S*> JRSIift3tW!«^*Olft^36qi{fl[ffi*«, 0 50 
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a*&2 7t£-e©7>yAfrttK:fc?K is»7— uxssisg 

1 5*5ffl*Sft&OFDMflr^l:i*»if a*ens© 

t, oFDM«^©£gms^+iiii«s*©#*» 

W^.fl©I51!SS7 r P-y^, -rfctoStf-K^-f A#A«1 
6~U-/U7^1/?19H a«S«l©*^-tra« 

[0 0 6 0] ft*. #-F*-f AifAfBl 6tt, 

tfefc. ->>#;wso ©mm&rai;?*— 
-r-s^as^- F*-r ak#autv»s. 
[0 0 6 1] H9Ki*-ra«*«3*«t^»^-, 

«V»*dt*»t?#*. &j£U ^itss©^^'; 2 6fC 

«, sasb3<d^«u 1 4\zmtftztiz>&m&m&m 
^mDo ©s«x-^zDo*ia«s-ti-*£fcfcfc*. 

[0 0 6 2] ±ELfcH9©2SJS»BKU3V>T*>. Mm 

[0 0 6 3] a:*, ±ifi©€-nifi^i8(4, *^©e2ii^ 

arm, ^^>^;^©^Pb*©iB»i^-^*#«}3i 
«t 5 izLfztf, i >^;u»©ift^7 f -^ 

h^-^^S&«Jiggtlr©i3-«,J;5J'b 
Tfe^Vi. CATVIC#X.T, LAN, WAN 

#©«&©>'X'xA»C*3ViT*^*IIJfiL.T%>«fcV^ 
[0 0 6 4] £<bK, S9©iMmSS3T«, ^t'Jl 

m&mi 3^jMT»7-UXfISl 5(CA73-r-5J; 

5 fca[»A*bTt>J:v». 
[0 0 6 5] 0 9 ©2l«gg 3 T?»4, 

Afc«ft;bTV»***»«^»DO OF 
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[0 7] vjHVSXfc«k5g@i£©#Sfc:ov>T, fiE* 
© ->t. 5" a t ig i <D^mmm<D ->X r- A £ £ ttfe L fc > 
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©v-XrAt^l O&ISJB AB® v-X t- A <h £ Jttt b & -> 
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